Inhibition of prolyl 4-hydroxylase prevents left ventricular remodelling in rats with thoracic aortic banding.
Pressure overload leads to myocardial remodelling with collagen accumulation, left ventricular hypertrophy (LVH), neurohormonal activation and myocardial dysfunction. Prolyl 4-hydroxylases (P4H) are involved in collagen maturation. Inhibition of P4H has been shown to prevent LV remodelling and improve survival post-myocardial infarction. To evaluate the role of P4H in pressure overload-induced myocardial remodelling. Male Wistar rats underwent thoracic aortic banding (AoB) and were treated with a P4H inhibitor (P4HI) or vehicle (control). Echocardiography and haemodynamic measurements were performed after 4 weeks. Collagens, matrix metalloproteinases (MMP), tissue inhibitors of MMPs (TIMP), growth factors and neurohormonal markers were quantitated in LV samples. AoB led to LVH, increased LV enddiastolic pressure (LVEDP) and decreased contractility compared to sham. P4HI reversed these effects. AoB increased collagen I and III expression, which was normalized by P4HI. AoB led to deregulation of matrix remodelling enzymes, enhanced expression of growth factors and activation of the endothelin system. P4HI partially prevented deregulation of the MMP/TIMP system, inhibited upregulation of growth factors and normalized AoB-induced ECE-1 and ETB expression. P4HI leads to an improvement of AoB-associated LV dysfunction and reduces imbalance of extracellular matrix turnover and hypertrophy-associated gene expression. P4H inhibition could therefore be of value in treatment of myocardial remodelling accompanying pressure overload hypertrophy.